Introduction
Sal (Shorea robusta Gaertn. f.) occurs gregariously on the southern slopes of the Himalayas and is distributed in Bangladesh, India and Nepal (Figure 1 ). Sal is one of the major timber-yielding plant species in India, known for its superior quality wood (Satya et al., 2005) . S. robusta forests are among the most disturbed types of forest in Southeast Asia (Sapkota et al., 2009 ), due to their high timber value and socio-economic importance for fodder, fuel-wood, leaf litter and minor forest products.
In India, Sal forests form a major source of timber and are managed for commercial timber production to increase revenue (Gautam and Devoe, 2006) . During the past decades, there was massive deforestation to use the wood as railway sleepers, shipbuilding and other purposes. Past records
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provide evidence of larger distribution of Sal forests in the northern and eastern parts of India (O'Malley, 2011) , and their eventual clearance for expanding agriculture, human settlements, etc. (Negi, 1994) . Sal forests yield non-timber forest products, including fodder (Edwards, 1996) , seed for oil, tannin and gum from bark (Narayanmurti and Das, 1951) and leaves for plate making. The frequent and fluctuating type of disturbance in such forests, and its causes, have been investigated for decades in India (Pandey and Shukla, 2001; Sagar et al., 2003) and in Nepal (Webb and Sah, 2003; Timilsina et al., 2007; Sapkota et al., 2009) . During the early 1960s some of the peripheral dry deciduous forests were subjected to clear felling, these areas were reforested by fast growing species such as Eucalyptus spp., Dalberjia sissoo, Acacia catechu, Ailanthus excelsa and Populus spp. to cater to the need of the industry. But during 1980s these forests were again harvested for the settlement of people displaced from Tehri Hydro-electrical project area and some other industrial developments. This kind of change in land use pattern has caused micro-climatic disturbances mainly as a result of increase in solar radiation reaching the forest floor.
ANR is a simple, low-cost forest restoration measure that can effectively convert degraded fragile land to more productive forests. The method aims to accelerate, rather than replace, natural successional processes by removing or reducing barriers to natural forest regeneration such as soil degradation, competition with weedy species, and recurring disturbances (e.g., fire, grazing, and wood harvesting). Compared to conventional reforestation methods involving planting of tree seedlings, ANR offers significant cost advantages (Table 1) because it reduces or eliminates the costs associated with propagating, raising, and planting seedlings (Bansal et al., 2011) . ANR techniques are flexible and allow for the integration of various values such as timber production, biodiversity recovery and cultivation of crops, fruit trees, and non-timber forest products in the restored forest. Shono et al., (2007) have conducted study in ANR areas of degraded tropical forests in Philippines. Systematic application of ANR and monitoring of forest development are needed to enhance the technique and to validate personal experiences with successful applications of the approach which lack in India. The ANR approach, under different names, has been implemented in combination with other forest restoration methods in China, Nepal, Ethiopia, Nigeria, and Sri Lanka (Bay, 2002; Sannai, 2003 Rules. The timeline of development of forest acts, policies and land settlements, clearly shows that the government has been increasingly concerned about the conservation of the country's forests. Although, no separate policy has been announced for the hills, specific references have been made within the general forest policy of the country (ICIMOD, 2000) .
Change factors and the nature of degradation
Large scale introduction of agriculture affected tree cover where the terrain was plain and water supply was dependable as in the Gangetic plains. However, most of the hilly, dry and malarious tracts like the Terais appeared to have remained under a good forest cover till the arrival of British. On consolidating their hold over India, the British began to lay down an extensive network of railway lines to facilitate the export of raw materials from and the import of finished goods to the remote corners of the country. There are, however, a few exceptions, particularly when the unreserved forest was directly under the control of cohesive village community and not under the control of revenue authorities. Thus, there were many Van Panchayat forests in the Tehri-Garhwal areas of the Himalayas which were fully controlled by the local communities and are better preserved than the Reserve Forests of the tract (Gadgil et al., 1983) .
Present Management
ANR forms the major strategy of treating degraded forest through Joint Forest Management (JFM) approach under the National Afforestation Programme (NAP) and Externally Aided Forestry Projects (EAP). It is the dominant plantation model of forest treatment in India. ANR in India is treated as a tool of afforestation. It forms the dominant component of the NAP, Government of India's flagship afforestation program. NAP aims to support and accelerate the ongoing process of devolving forest protection, management and development functions to decentralized institutions of Joint Forest Management Committee (JFMC) at the village level (Bansal et al., 2011) .
Question
Whether ANR techniques being implemented in community forest management programs to support natural regeneration of S. robusta by Uttarakhand Forest Department are adequate and facilitating healthy behaviour of naturally regenerating Sal forests of Dehradun region?
Materials and Methods
Study area
The ANR initiative in Kalsi Forest Division was introduced under the proposed project of Kalsi Soil Conservation Division in 1999 to safeguard the natural tropical Sal forest of the vicinity and the plot was also marked in the same year. Protected area or the ANR plot selected for the study is Chandpur-5 of 25 ha area. Chandpur-5 is situated between longitude 77°49'43" to 77°50'14" E and latitude 30°24'03" to 30°23'50" N at an elevation of about 520m asl and falls under Kalsi Forest Division, Uttarakhand (India).
The area is located 2 km from Sahaspur town and 30 km from Dehradun (Fig. 2) . Although the temperature in Dehradun can reach below freezing during severe cold snaps, summer temperatures can reach up to 44 °C for a few days and hot wind called 'Loo' blows over North India, whereas winter temperatures are usually between 1 and 20 °C and fog is quite common in winters like plains. Dehradun experiences severe rain showers with 2200 mm of rainfall approximately between June and September, according to Director of the Dehradun Meteorological Centre. Sahaspur is a densely populated area and has1134 households with a total population of 6568 individuals approximately. As per the programme, Chandpur-5 is completely protected from anthropogenic disturbances, whereas, the adjoining unprotected plot is still exposed to it. The unprotected site is located adjoining Chandpur-5. The unprotected area is situated between longitude 77°49'19" to 77°49'42" E and latitude 30°24'09" to 30°23'46" N covering an area of 28 hectare, at an elevation of about 515 m asl.
Methodology
Data were collected at two separate sites in the month of January at Kalsi Soil Conservation Division. The analysis was carried out by placing 20 nested quadrats out of which 10 quadrats placed at protected and 10 at unprotected site in which quadrats of 10 x 10 m, 3 x 3 m and 1 x 1 m are placed progressively from smaller to larger squares with a common centre point.
The density (individuals/hectare) for Sal trees, Sal saplings and seedlings were analysed. The state of regeneration of sampled species was assessed based on one time phytosociological data in the following categories (Khan et al., 1987) 
Results and Discussion
In protected area or the ANR, as far as S. robusta is concerned, 26 individual trees were found in 10 quadrats marked with a density of 260 individuals/ ha, 4 individual saplings found in 10 quadrats marked with density of 1.33 individuals/ 100 m 2 and 2 seedlings were found in 10 quadrats marked with density of mere 0.4 individuals/ m 2 . This clearly confirms that adults >saplings >seedlings, representing 'Fair' regeneration, whereas, in the unprotected area there were 29 trees present in tree layer found in 10 quadrats studied marking a density of 290 individuals/ ha, 7 individuals found in Shrub layer in 10 quadrats studied depicting density of 2.33 individuals/ 100 m 2 and 1 individual only found in seedlings in 10 quadrats studied which shows a density of 0.1 individuals/ m 2 , representing adult >saplings >seedlings, also depicting 'Fair' regeneration. All over, status of regeneration is better in unprotected than in protected.
Although, protected area recorded 23 Families, whereas, unprotected area confirm only 19 Families depicting a greater diversity in the ANR, it is clear from the above that there are more number of adults, seedlings and saplings present in the unprotected area as compared to the protected area. Sal has a good number of saplings, but not of seedlings. Condition of number of seedlings is better in unprotected than in protected area. The situation worth noticing is that the values are less in the protected areas than the unprotected areas which ideally should have been the other way round. This clearly shows that there is certainly a form of mismanagement being followed within the programme which needs to be rectified in order to make regeneration for the species towards positive.
Table.1 Advantages of ANR in Southeast Asia
Aspects Advantages Economic Faster and cheaper; no need to establish a nursery. 
Ecological
Impact of present management techniques
Although, the number of species in the ANR is greater than the unprotected area showing a good diversity but the area being a pure Sal (S. robusta) sub-tropical natural forest has very less IVI and density both in Shrub and Herbaceous layer showing a poor status of regeneration as compared to other associates of Sal. In shrub layer the situation is still alarming because in the protected ANR area the IVI is less as compared to the IVI of Sal in unprotected area. Keeping the status of standing crop and regeneration of S. robusta in particular it is concluded that though, the crop condition is quite good, regeneration does not seem adequate. Biotic influences, cattle grazing, fire and other hazards must be strictly controlled for the sustainable development of population structure of Sal even in ANR in spite of protection.
Despite its practical advantages, the technique remains underutilized due to lack of awareness and research demonstrating its effectiveness. The ANR plot is said to be protected from local animals by means of fencing, trenching and stone walls at many places but still cattle belonging to the local communities can easily be spotted grazing inside the protected area. Such activities can be stopped only with wise, scientific, and intensive management policies, its strict implementation and regular patrolling which will eventually save these Sal forests and associated resources, such as, fuel, fodder etc for a longer time. Apart from this, there are many more techniques, such used in programmes in Philippines which can be applied. Future managers should aim at managing them simultaneously for multiproducts and ecological sustainability as well as for the socio-economic benefit of poor forest dependent communities living in and around the forest. Managing forests with such aims may become source of livelihood for the locals, save the land from degradation and be a model of sustainable forest and land management. Also, there have not been much research done on the scientific effectiveness in the ANR plots by analysing the numbers of seedlings, saplings etc to assess their population. It needs to be promoted further.
